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(54) INJECTING AGENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a two-pack mixing type, normal temperature curable 
injection agent having a low viscosity, a proper pot life and good in operabiiity by consisting of A 
agent containing a specified epoxy resin and B agent containing a heterocyclic diamine or the 
like. 

SOLUTION: This injection agent is obtained by including (A) A agent including (i) a bisphenol- 
type epoxy resin and (ii), if necessary, a reactive diluent at a weight ratio i/ii=(10:1) to (7:3) and 
(B) a B agent including (iii) a heterocyclic diamine and (iv) polyamide amine at a weight ratio 
iii/v=(1:4) to (4:1) preferably (3:7) to (7:3). The mixing amount of the component B is preferably 
20-80 pts.wt per 100 pts.wL component A. The component i is preferably disphenol-A epoxy 
resin and the component ii is preferably an alkylmonoglycidyl ether, an alkyldiglycidyl ether or 
the like. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Contain bisphenol type epoxy resin or bisphenol type epoxy resin, and reactive diluent, 
and a content ratio of the above-mentioned bisphenol type epoxy resin and reactive diluent by a 
weight ratio. Contain A agent which are bisphenol-^type-epoxy-resin/reactive diluent =10 / 0 - 
7/3, and heterocycleHike diamine and polyamide amine, and a content ratio of the above- 
mentioned heterocycleHike diamine and polyamide' amine by a weight ratio. Infusion comprising a 
B agent which are heterocycle-like diamine / polyamide amine =1 / 4 - 4/1. 
[Claim 2]The infusion according to claim 1, wherein a mixed amount of B agent to A agent 100 
weight sections is 20 to 80 weight section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the room-temperature-setting nature epoxy 

resin system infusion of 2 liquid hybrid model. 

[0002] 

[Description of the Prior Art]Bridge pier reinforcement work of a highway bridge. 25tangentHine 
measure reinforcement work of the RC floor slab. etc. are advanced by the nationwide scale 
after the Great Hanshin Earthquake. It is poured in and filled up with epoxy resin system infusion, 
and the construction method pasted up and fixed is firmly mentioned to the above-mentioned 
gap with the steel plate fixed by providing a several millimeters gap between the existing 
concrete building frames as an example of representation of these reinforcing construction 
methods in concrete building frame and a steel plate. 

[0003]It is hypoviscosity, and it has suitable working life (pot life), and workability is good, and is 
excellent in hardenability also under low temperature, and the epoxy resin system infusion used 
for the above-mentioned construction method is required after hardening to demonstrate the 
outstanding adhesive strength, a mechanical strength, etc. 

[0004]As one example of the hardening agent for giving low-temperature fast curability to such 
epoxy resin system infusion, for example in JP.63-63716A "The low-temperature fast curability 
epoxy resin hardener in which the viscosity of 25 ** contains the polymercaptan produced by 
making hydrogen sulfide act on the glycidyl amine derived from the glycidyl ether derived from 
polyhydric alcohol of 200 or less ps or aromatic amine" is indicated. 

[0005]However. in the presentation using a mercaptan system hardening agent which is in the 
above-mentioned indication, since a mercaptan system hardening agent is fast curability, there is 
a problem that the problem that working life becomes short and workability worsens, the 
adhesive strength after hardening, a mechanical strength, etc. are low. 

[0006] Although using heterocycle-like diamine as a hardening agent of an epoxy resin is also 
performed, In the presentation which uses a heterocycle-like diamine system hardening agent 
independently, there is a problem that the adhesive property over various adherends, such as 
the problem or concrete building frame of a hardened material that things and a hardened 
material with large contraction are vulnerable, and tough nature is missing, and a steel plate, is 
not good. 

[0007]Although using aromatic amine as a hardening agent of an epoxy resin is also performed, 
there is a problem that the presentation which uses an aromatic amine system hardening agent 
independently is not enough as adhesive strength, a mechanical strength, etc. after that the 
standup of a cure rate is late or hardening. 
[0008] 

[Problem(s) to be Solved by the Invention]In order that this invention may solve the above- 
mentioned conventional problem, it has suitable working life by hypoviscosity, and its workability 
is good, And it excels also in the hardenability under low temperature, and after hardening makes 
it SUBJECT to provide the room-temperature-setting nature epoxy resin system infusion of 2 
liquid hybrid model which demonstrates the outstanding adhesive strength to various adherends, 
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the outstanding mechanical strength, flexibility, etc. 
[0009] 

[Means for Solving the Problem]Infusion by the invention (it is hereafter described as "the 1st 
invention") according to claim 1, Contain bisphenol type epoxy resin or bisphenol type epoxy 
resin, and reactive diluent, and a content ratio of the above-mentioned bisphenol type epoxy 
resin and reactive diluent by a weight ratio. Contain A agent which are bisphenol-type-epoxy- 
resin/reactive diluent =10 / 0 - 7/3, and heterocycle-like diamine and polyamide amine, and a 
content ratio of the above-mentioned heterocycle-like diamine and polyamide amine by a weight 
ratio. It comprises a B agent which are heterocycle-like diamine / polyamide amine =1 / 4 - 4/1. 

[0010]In infusion by the 1st invention of the above, infusion by the invention (it is hereafter 
described as "the 2nd invention") according to claim 2 is characterized by a mixed amount of B 
agent to A agent 100 weight sections being 20 to 80 weight section. 

[001 1]Bisphenol type epoxy resin contained as the main ingredients in A agent of infusion by the 
1st invention means a compound which is produced by making a bisphenol and epichlorohydrin 
react and which has a bisphenol skeleton in a main chain and has an epoxy group in an end 
and/or a side chain of a molecule. 

[0012]As the above-mentioned bisphenol type epoxy resin. Although not limited in particular, for 
example Bisphenol A, the bisphenol F. Although a bisphenol A type epoxy resin and bisphenol F 
type epoxy resin which are produced by making bisphenol A D etc. and epichlorohydrin react 
bisphenol A D type epoxy resins, these hydrogenation things, etc. are mentioned and it is used 
suitably, A bisphenol A type epoxy resin with good balance of performance and cost is used 
more suitably especially. 

[0013]As an example of the above-mentioned bisphenol type epoxy resin, although it is not what 
is limited especially — "Epicoat 800 series" (above), such as a trade name "Epicoat 806, 807, 
815, 827, and 828" Oil recovery shell epoxy company make, a trade name "the EPO mix R139 
and R140" (above, Mitsui Petrochemical Industries, Ltd. make), a trade name "Araldite GY-250, 
GY-260" (above, Ciba-Geigy Japan make), etc. are mentioned, and it is used suitably. 
[0014]The above-mentioned bisphenol type epoxy resin may be used independently, and two or 
more kinds may be used together. 

[0015]As for especially the above-mentioned bisphenol type epoxy resin, although the viscosity 
is not limited, it is preferred that it is 2 - 15 Pa-s (25 **). When reactive diluent which will be 
later mentioned in order for pouring / restoration nature to a gap between adherends to worsen 
and to prevent this if viscosity of bisphenol type epoxy resin exceeds 1 5 Pa-s (25 **) is used so 
much, adhesive strength, a mechanical strength, etc. of a hardened material of infusion may fall. 
[0016]In A agent of infusion by the 1st invention, in order to adjust viscosity of an epoxy resin, 
and the post cure properties of infusion, reactive diluent may contain. 

[0017]Especially as reactive diluent which may be contained in A agent, although not limited, 
alkyl monoglycidyl ether, alkylene diglycidyl ether, etc. are mentioned, and it is used suitably, for 
example. 

[0018]Especially as an example of the above-mentioned reactive diluent, although not limited. 
For example, "YED series" (above), such as a trade name (YED1 11, and "116, 122, 205, 216") 
Although "DENAKORU EX series" (above, the Nagase Brothers Chemical Industry company 
make) etc., such as oil recovery shell epoxy company make and a trade name "DENAKORU EX- 
111, EX-121, EX-141, EX-146, EX-211, EX-212", is mentioned and it is used suitably, inside — 
for example, 1 and 6-hexanediol diglycidyl ether (for example, trade name "SR-16H" Sakamoto 
medicine company make) — reactive diluent [ like ] of two or more organic functions is used 
more suitably. 

[0019]The above-mentioned reactive diluent may be used independently and two or more kinds 
may be used together. 

[0020]In A agent of infusion by the 1st invention, it is required for a content ratio of said 
bisphenol type epoxy resin and the above-mentioned reactive diluent to be a weight ratio, and to 
be bisphenoJ-type-epoxy-resin/reactive diluent =10/0- 7/3. 

[0021]Adhesive strength, a mechanical strength, etc. of a hardened material of infusion fall that 
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the above-mentioned bisphenol type epoxy resin/reactive diluent are less than 7/3 in a weight 
ratio. 

[0022]In A agent of infusion by the 1 st invention, in addition to bisphenol type epoxy resin which 
is an essential ingredient and reactive diluent which may be contained, One sort of various 
additive agents, such as a nonresponsive diluent, a softener, a plasticizer, a surface-active 
agent, an adhesive grant agent a coupling agent, a bulking agent colorant stabilizer, an 
antioxidant an ultraviolet ray absorbent and a defoaming agent, or two sorts or more may 
contain if needed in the range which does not check the SUBJECT achievement of this 
invention. 

[0023]A manufacturing method of A agent of infusion by the 1 st invention. Not a special thing 
but a stirring mixer with an omnipotent mixer, a kneader, etc. conventionally publicly known for 
example, is used, Desired A agent can be obtained by carrying out stirring mixing of one sort or 
two sorts or more of every place fixed quantity of the specified quantity of bisphenol type epoxy 
resin which is an essential ingredient, the specified quantity of reactive diluent which may be 
made to contain, and the various above-mentioned additive agents made to contain if needed 
uniformly. 

[0024]Heterocycle-like diamine and polyamide amine are contained, a content ratio of the 
above-mentioned heterocycle-like diamine and polyamide amine is a weight ratio, and B agents 
of infusion by the 1st invention are heterocycle-like diamine / polyamide amine =1/4-4/1. 
[0025]Polyamide amine which contains heterocycle-like diamine contained in the above- 
mentioned B agent in order to give a mechanical strength which was mainly excellent in a 
hardened material of infusion, and is contained in the above-mentioned B agent mainly 
suppresses the brittleness of a hardened material of infusion, and it contains it in order to give 
flexibility excellent in a hardened material. 

[0026]Especially as the above-mentioned heterocycle-like diamine, although not limited, the 
"EPO mate" series (above, oil recovery shell epoxy company make), such as a trade name "EPO 
mate LX-3S, LX-3W, N001 f N002. RD1", etc. are mentioned, and it is used suitably, for example. 
[0027]The above-mentioned heterocycle-like diamine may be used independently and two or 
more kinds may be used together. 

[0028] Polyamide amine contained in B agent is a resultant of carboxylic acid of composition like 
dimer acid, or natural fat acid, and ethylene amine like polyethylene polyamine. and, as for these, 
various things are obtained by a kind, a reaction condition, etc. of a raw material. 
[0029]Especially as an example of the above-mentioned polyamide amine, although not limited, 
For example, "lacquer enamel MAIDO" series, such as a trade name "lacquer enamel MAIDO 
EA-230, TD-950" (above) "The Dainippon Ink & Chemicals, Inc. make and a trade name Toe 
MAIDO 235A and 235R, "Toe MAIDO" series, such as 241, 245, and 2461" (above, the Fi^i 
Chemical Industry company make), "Anchor MAIDO" series (above, ACI Japan Limited, Inc. 
make), such as a trade name "anchor MAIDO 375A, 400, and 506". a trade name "ACR hardener 
H4510" (made by Asahi Denka Kogyo K.K.), etc. are mentioned, and it is used suitably. 
[0030]The above-mentioned polyamide amine may be used independently and two or more kinds 
may be used together. 

[0031]In B agent of infusion by the 1st invention, it is required for a content ratio of said 
heterocycle-like diamine and the above-mentioned polyamide amine to be a weight ratio, and to 
be heterocycle-like diamine / polyamide amine =1 / 4 - 4/1, and it is 3 / 7 - 7/3 preferably. 
[0032]If adhesive strength, a mechanical strength, etc. of a hardened material of infusion become 
it low that the above-mentioned heterocycle-like diamine / polyamide amine are less than 1/4 in 
a weight ratio and heterocycle-like diamine / polyamide amine exceeds 4/1 by a weight ratio 
conversely, working life of infusion will become short and workability will worsen. 
[0033]In B agent of infusion by the 1st invention, in addition to heterocycle-like diamine and 
polyamide amine which are essential ingredients, In the range which does not check the 
SUBJECT achievement of this invention, if needed Hardening agents other than heterocycle-like 
diamine and polyamide amine. One sort of various additive agents, such as a hardening 
accelerator, a softener, a plasticizer, a surface-active agent, an adhesive grant agent, a coupling 
agent, a bulking agent, colorant, stabilizer, an antioxidant, an ultraviolet ray absorbent, and a 
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defoaming agent, or two sorts or more may contain. 

[0034]A manufacturing method of B agent of infusion by the 1st invention. Not a special thing 
but a stirring mixer with an omnipotent mixer, a kneader, etc. conventionally publicly known for 
example, is used, Desired B agent can be obtained by carrying out stirring mixing of one sort or 
two sorts or more of every place fixed quantity of the specified quantity of heterocycleHike 
diamine which is an essential ingredient, the specified quantity of polyamide amine which is 
similarly an essential ingredient, and the various above-mentioned additive agents made to 
contain if needed uniformly. 

[0035]In infusion by the 1st invention, although the mixing ratio in particular of A agent and B 
agent is not limited, it is preferred that a mixed amount of B agent to A agent 100 weight 
sections is 20 to 80 weight section. 

[0036]If a mixed amount of B agent to A agent 100 weight sections is less than 20 weight 
sections, When infusion may not fully harden and a mixed amount of B agent to A agent 100 
weight sections exceeds 80 weight sections conversely, superfluous B agent (hardening agent) 
may act in plasticizer, and adhesive strength, a mechanical strength, etc. of a hardened material 
of infusion may fall. 

[0037] What is necessary is to just be poured in and filled up with them in a gap which should 
pour in a covering structure using a perfusion pump, after the directions for infusion by the 1st 
invention are not special, supply the specified quantity of A agent, and the specified quantity of 
B agent to a publicly known stirring mixer conventionally and carry out stirring mixing uniformly. 
In this case, if a mixed amount per time of A agent and B agent increases especially, since 
working life becomes short, it is preferred [ it is preferred to be promptly poured in and filled up 
in working life, since a mixture of A agent and B agent has a limitation to working life, and / 
working life ] indeed to be poured in and filled up as soon as possible. Since it is easy to mix air 
bubbles into infusion at the time of mixed work and infection work and easy to cause a fell of 
adhesive strength of a hardened material, a mechanical strength, etc. as a result, it is preferred 
to take a working method which can suppress mixing of air bubbles as much as possible. 
[0038]Next, in infusion by the 1 st invention mentioned above, infusion by the 2nd invention is 
characterized by a mixed amount of B agent to A agent 1 00 weight sections being 20 to 80 
weight section, and is 30 to 70 weight section preferably. 

[0039]If a mixed amount of B agent to A agent 100 weight sections is less than 20 weight 
sections, Since the equivalent of heterocycleHike diamine and polyamide amine to the equivalent 
of bisphenol type epoxy resin or the equivalent of bisphenol type epoxy resin and reactive 
diluent will be in an insufficient state and hardening of infusion does not fully advance, desired 
adhesive strength, a mechanical strength, etc. cannot be obtained. 

[0040]Conversely, if a mixed amount of B agent to A agent 100 weight sections exceeds 80 
weight sections, The equivalent of heterocycle-like diamine and polyamide amine to the 
equivalent of bisphenol type epoxy resin or the equivalent of bisphenol type epoxy resin and 
reactive diluent will be in a superfluous state, superfluous B agent acts in plasticizer, and 
adhesive strength, a mechanical strength, etc. of a hardened material of infusion fall on the 
contrary. 

[0041]Infusion by the 1st invention and the 2nd invention (it is hereafter described as "this 
invention") may be used as adhesives, a lining agent a coating agent etc. not only as infusion. 
[0042] 

[Function]Since it is specified that it comprises an A agent of a specific presentation, and a B 
agent of a specific presentation, and becomes a range with the specific mixing ratio of the 
above-mentioned A agent and B agent, the infusion by this invention has suitable working life by 
hypoviscosity, and its workability is good and excellent also in the hardenability under low 
temperature. 

[0043]Since heterocycleHike diamine of a specific amount and polyamide amine of a specific 
amount come to contain B agent of the infusion by this invention, the infusion after hardening 
demonstrates the outstanding adhesive strength to various adherends, an outstanding 
mechanical strength, flexibility, etc. 
[0044] 
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[Embodiment of the Invention]ln order to explain this invention in more detail, an example is 
given to below, but this invention is not limited only to these examples. Examples 1-5 and the 
comparative examples 1-5 assume the infusion for winter in Examples 6-10 and the comparative 
examples 6-10 supposing the infusion for spring-and-summer autumn. The "part" in an example 
means a "weight section." 
[0045](Example 1) 

[0046](1) as the manufacture bisphenol type epoxy resin of infusion — a bisphenol A type epoxy 
resin (a trade name "Epicoat 828".) Stirring mixing of 15 copies of 1 and 6-hexanediol diglycidyl 
ether (made by a trade name "SR-16H" Sakamoto medicine company) was uniformly carried out 
by the omnipotent mixer as oil recovery shell epoxy company make 85 copy and reactive diluent, 
and A agent of infusion was obtained. 

[0047] Stirring mixing of the trade name "lacquer enamel MAIDO EA-230" (made by Dainippon 
Ink & Chemicals, Inc.) 35 copy was uniformly carried out by the omnipotent mixer as 
heterocycle-like diamine as trade name "EPO mate LX-3S" (made by oil recovery shell epoxy 
company)15 copy, and potyamide amine, and B agent of infusion was obtained 
[0048](2) The following methods estimated the performance (** viscosity, ** working life, ** 
compressive strength, ** tension shearing adhesive strength, ** Charpy impact strength) of the 
infusion obtained by the evaluation above. The result was as being shown in Table 1. As a 
valuation basis, the "epoxy resin quality-verification-testing value of standard" shown in Table 4 
was applied based on the "epoxy resin construction standard for repair" of the Metropolitan 
Expressway Public Corporation which shows in Table 3. 

[0049]** Viscosity : after mixing A agent and B agent uniformly with 2/1 (weight ratio) of the 
mixing ratio, viscosity was promptly measured with BH type rotation viscometer, and viscosity 
was evaluated in accordance with the following judging standard. 
[Judging standard] 

O .... 3000 cpsor less O .... 3000-5000cpsx .... Not less than 5000 cps [0050]** Working life : after 
mixing A agent and B agent uniformly with 2/1 (weight ratio) of the mixing ratio, the temperature 
which changes with time was measured and the time-temperature curve (hardening exothermic 
curve) was obtained. In this curve, time until a standup with rapid exothermic temperature starts 
was found, and it was considered as working life (minute) as of 70% of that time. However, when 
time until a standup with rapid exothermic temperature starts was not clear, it was considered 
as working life as of 50% of time until it reaches peak exothermic temperature. 
[0051]** Compressive strength : after mixing A agent and B agent uniformly with 2/1 (weight 
ratio) of the mixing ratio, the specimen was produced based on JIS K-6911 "the thermosetting 
plastic commercial-test method", and compressive strength (kgf/cm 2 ) was measured. However, 
shape of the specimen was used as one-side a 20**0.5-mm cube. 

[0052]** Tensile shearing adhesive strength : after mixing A agent and B agent uniformly with 
2/1 (weight ratio) of the mixing ratio, the specimen was produced based on JIS K-6850 "the 
connecting-and-disconnecting arrival strength test method which adhesives do not ******'', and 
hauling shearing adhesive strength (kgf/cm 2 ) was measured. However, it pasted up and the 
specimen produced the both ends of two cold rolled steel plates (1.6 mm in thickness, 25**0.5 
mm in width, and 125**0.5 mm in length) specified to JIS G-3141 so that it might be set to 
adhesion 12.5**0.5 mm in length. 

[0053]** Charpy impact strength : after mixing A agent and B agent uniformly with 2/1 (weight 
ratio) of the mixing ratio, the specimen was produced based on JIS K-691 1 and Charpy impact 
strength (kgf-cm/cm 2 ) was measured. 

[0054](Examples 2-5) It reaches (comparative examples 1-3). 

Infusion was obtained like Example 1 except having considered A agent and B agent as the 
combination presentation shown in Table 1. 

[0055](Comparative example 4) The combination presentation of B agent was made into 50 
copies of heterocycle-like diamine (made by the trade name "EPO mate N001" oil recovery shell 
epoxy company), and infusion was obtained like Example 1 except not having made polyamide 
amine contain. 
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[0056](Comparative example 5) The combination presentation of B agent was made into 50 
copies of aromatic modified amines (made in trade name "Ancamine LOS" AC I Japan), and 
infusion was obtained like Example 1 except not having made heterocycle-like diamine and 
polyamide amine contain. 

[0057]The performance (** viscosity, ** working life, ** compressive strength, ** tension 
shearing adhesive strength, ** Charpy impact strength) of nine kinds of infusion obtained by 
Examples 2~5 and the comparative examples t-5 was evaluated like the case of Example 1 . The 
result was as being shown in Table 1 . 
[0058] 
[Table 1] 
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[0059]lts viscosity was low, and since the infusion of Examples 1-5 by this invention had suitable 
working life, workability was good [ infusion ] so that clearly from Table 1. The hardened material 
is excellent in both compressive strength tensile shearing adhesive strength and Charpy impact 
strength, and demonstrated the outstanding properties balance. 

[0060]on the other hand, the infusion of the comparative example 1 whose content ratio of 
bisphenol type epoxy resin and reactive diluent in A agent was less than 7/3 (weight ratio) — 
both the compressive strength of a hardened material tensile shear strength and Charpy impact 
strength — although — it was low. 

[0061 ]The infusion of the comparative example 2 in which the content ratio of heterocycle-like 
diamine and polyamide amine in B agent was over 4/1 (weight ratio) had short working life, and 
its workability was bad. conversely, the infusion of the comparative example 3 whose content 
ratio of heterocycle-like diamine and polyamide amine in B agent was less than 1/4 (weight ratio) 
— both the compressive strength of a hardened material tensile shearing adhesive strength and 
Charpy impact strength — although — it was low. 

[0062]The infusion of the comparative example 4 which made only heterocycle-like diamine 
contain in B agent, and did not make polyamide amine contain, And each infusion of the 
comparative example 5 which did not make heterocycle-like diamine or polyamide amine contain 
in B agent, either, but made only aromatic modified amine contain had low compressive strength 
and Charpy impact strength of the hardened material, and its tensile shearing adhesive strength 
was also a little low. 

[0063](Example 6) Stirring mixing of the "SR-16H"15 copy was uniformly carried out by the 
omnipotent mixer as "Epicoat 828" 85 copy and reactive diluent as bisphenol type epoxy resin, 
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and A agent of infusion was obtained. Stirring mixing of the trade name "lacquer enamel MAIDO 
TD-950" (made by Dainippon Ink & Chemicals. Inc.) 35 copy was uniformly carried out by the 
omnipotent mixer as heterocycle-like diamine as trade name "EPO mate LX-3W" (made by oil 
recovery shell epoxy company)! 5 copy, and polyamide amine, and B agent of infusion was 
obtained. 

[0064](Examples 7-10) It reaches (comparative examples 6-8X 

Infusion was obtained like Example 6 except having considered A agent and B agent as the 
combination presentation shown in Table 2. 

[0065](Comparative example 9) The combination presentation of B agent was made into 50 
copies of mercaptan tertiary amine (made by a trade name "KAPUKYUAWR6" oil-recovery shell 
epoxy company), and infusion was obtained like Example 6 except not having made heterocycle- 
like diamine and polyamide amine contain. 

[0066](Comparative example 10) The combination presentation of B agent was made into 50 
copies of aromatic modified amines (made by the trade name "Ancamine LV" ACI Japan Limited, 
Inc.), and infusion was obtained like Example 6 except not having made heterocycle-like diamine 
and polyamide amine contain. 

[O067]The performance (** viscosity, ** working life. ** compressive strength, ** tension 
shearing adhesive strength, ** Charpy impact strength) of ten kinds of infusion obtained by 
Examples 6-10 and the comparative examples 6-10 was evaluated like the case of Example 1. 
The result was as being shown in Table 2. 
[0068] 
[Table 2] 
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[0069]lts viscosity was low, and since the infusion of Examples 6-10 by this invention had 
suitable working life, workability was good [ infusion ] so that clearly from Table 2. The hardened 
material is excellent in both compressive strength tensile shear strength and Charpy impact 
strength, and demonstrated the outstanding properties balance. 

[0070]On the other hand, the infusion of the comparative example 6 whose content ratio of 
bisphenol type epoxy resin and reactive diluent in A agent was less than 7/3 (weight ratio) had 
low compressive strength and tensile shearing adhesive strength of the hardened material. 
[0071]The infusion of the comparative example 7 in which the content ratio of heterocycle-like 
diamine and polyamide amine in B agent was over 4/1 (weight ratio) had short working life, and 
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its workability was bad. Conversely, the infusion of the comparative example 8 whose content 
ratio of heterocycleHike diamine and polyamide amine in B agent was less than 1/4 (weight ratio) 
had low compressive strength and tensile shearing adhesive strength of the hardened material. 
[0072]AII the performances (** viscosity. ** working life, ** compressive strength, ** tension 
shearing adhesive strength, ** Charpy impact strength) of the infusion of the comparative 
example 9 which did not make heterocycleHike diamine or polyamide amine contain in B agent, 
either, but made only mercaptan tertiary amine contain were bad. The infusion of the 
comparative example 10 which did not make heterocycle-like diamine or polyamide amine contain 
in B agent, either, but made only aromatic modified amine contain had low compressive strength 
and tensile shear strength of the hardened material, and working life and Charpy impact strength 
were also a little inferior in it. 



[0073] 
[Table 3] 
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[0074] 
[Table 4] 
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[0075] 

[Effect of the Invention]As stated above, since the infusion by this invention has suitable 
working life by hypoviscosity, its workability is good. And since it excels also in the hardenability 
under low temperature and after hardening demonstrates the outstanding adhesive strength to 
various adherends, an outstanding mechanical strength, flexibility, etc., it is used suitably for a 
various application as adhestves, a lining agent, a coating agent etc. including the infusion for 
civil engineering and construction. 



[Translation done.] 
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